Introduction
In the world's economy the last two decades have been a period of development of regional integration groups. A number of new groups came into being and the already existing ones followed the path of deepening the integration process. The basis of the process is formed by the expectations that integration allows production volume and exports to be increased, and economic resources to be allocated more effectively. According to the integration theory, foreign trade is the area in which the impact of regional integration on a country's economy is most visible and clear. The positive effects in trade evoked by such processes have been noted by abundant empirical research [28] , [26] , [17] , [16] , [10] .
The intensifi cation of liberalisation processes in trade within regional integration groups results from the lack of satisfactory progress in multilateral commercial negotiations conducted during subsequent GATT/WTO meetings. It is estimated that at present more than a half of international trade occurs within various regional integration groups. Most frequently such groups are composed of countries that share a similar geographical location.
It has been only a few years since the expansion of the European Union. Although this period is relatively short for making an objective assessment of the course of economic processes, we can already observe certain changes and new developmental trends both in individual economies as well as in the whole group. Since the accession of the new EU members, its trade volume has increased. An analysis of the current statistical data clearly shows this. However, a simple indicators analysis shows only changes over time but it neglects the causes of these changes. With a view to learning the causes, the present paper proposes applying a gravity model for the purpose of evaluating the impact of selected factors, mainly economic ones, on the development of bilateral trade in the EU states in the years 1999-2010.
The research applied the gravity model of trade for panel data. GDP per capita, foreign direct investment per capita, and distances between countries were taken as potential determinants. Moreover, we considered the impact of EU membership on the increase in trade volume in both the 15 EU states and the 12 new member states.
Gravity Models of Trade -Subject Literature
For the fi rst time the gravity model was applied in an analysis of international fl ows of commodities in the nineteen sixties by a Dutch economist and physicist, Tinbergen [36] . Pöyhönen [30] and Linnemann [25] also joined the precursor group. By making a reference to Newton's law of universal gravitation, Tinbergen proposed a gravity model of trade in a form described by the following equation (1) where:
X ij -trade stream between country i and j, Y i -exporting country's gross national product, Y j -importing country's gross national product, D ij -geographical distance between economic centres (capital cities) of country i and country j, , ,  -trade elasticity relative to the exporting country's gross national product, the importing country's gross national product
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Michał Bernard Pietrzak, Justyna Łapińska and the distance between these two trading countries, C -gravitational constant.
The basic equation applied in the evaluation of gravity models of trade is created by the linearisation of equation (1) . After making a two-sided logarithm we receive the following equation: (2) According to the above equation, the value of the bilateral trade exchange X ij between country i and country j is correlated positively with the economic size of the two countries, expressed by their levels of gross national products Y i and Y j , and it is correlated negatively with the distance between them.
While dealing with gravity models of trade, it is essential to determine the variable, which describes 'the strength of mutual infl uence' of the trading partners, which means a dependent variable (the explained one). This dependent variable may represent exports, imports or the total bilateral exchange being the sum of exports and imports.
The most frequently applied dependent variable is exports [23] , [34] , [12] , [21] . Conducting research with imports as the only variable is very uncommon [15] , [24] . An advantage of taking exports as a dependent variable is its lesser deformation resulting from using various protection instruments and the fact that it is taken into consideration in transportation and insurance costs. However, data on exports may be burdened with a certain error. This error is traced back to tax forms fi lled in by companies, which sometimes for taxation reasons decrease or increase the value of their exports when they receive subsidies.
Total bilateral trade exchange is relatively frequently taken as a dependent variable in empirical studies [5] , [37] , [9] , [22] . Defi ning a dependent variable in such a way represents, on the one hand, a holistic approach to trade exchange, but, on the other hand, it means facing problems with complete information availability. In fact, both on the exports and imports sides there occurs incomplete information; therefore, considering the two directions of trade may occasionally lead to their cumulation [11] .
While constructing a gravity model, it is an important issue to determine which variables will be treated as countries' masses, i.e., what will decide about the strength of an economy's attractiveness, and in what way the distance between trading partners will be described.
Countries' economic value, which functions as an attraction factor, may be measured in a similar way to that proposed by Linnemann [25] -a combination of Gross National Product and the number of citizens. After the publication of Anderson's [3] and Bergstrand's [7] works explaining basic theoretical assumptions of gravity models, the measure most frequently applied in empirical works of trading countries' income is their Gross Domestic Product. For the purpose of a better adjustment of the model to the actualities, many authors frequently consider trading partners' per capita income as an explanatory variable [20] , [23] , [10] , [31] . Empirical research proves that trade volume between developed countries tends to be higher [21] .
In Newton's model distance represents the resistance that masses need to overcome on their way to each other, so it functions as a factor diminishing the gravity force. In models of international trade the geographical distance refl ects predominantly transport and communication costs, which impact signifi cantly trade exchange volume between trading partners. However, it is not the only factor affecting the intensity of trade exchange between a pair of countries. Another factor relative to the geographical distance is the common border line (or the lack of one) between these countries. Neighbouring countries which share the same border line tend to trade more frequently than those which do not have a common border line [35] , [29] .
Although somewhat differently, McCallum [27] also applied gravity models to deal with the problem of border lines. While comparing the trade exchange between specifi c provinces in Canada with the trade exchange between the state of Canada and some US states, he observed the occurrence of a so-called border effect. He proved that the trade exchange between a country's distant parts (regions) reaches a decidedly higher level than between two neighbouring regions from two different countries (sharing a border line). In the case of selected Canadian provinces the trade exchange volume was twenty-fold greater than the trade exchange volume recorded between Canada and the United States.
Other factors that may stimulate or impede a bilateral trade exchange between countries Ekonomie are dummy variables describing a common culture, in particular a common language, national identity, tradition or history [13] . Cultural ties due to relatively low barriers to running business activity on foreign markets (the use of the same language facilitates communication), low transaction costs (the ease of transferring information) and a similar demand structure facilitate signifi cantly trading activity [38] .
A factor that strengthens bilateral trade exchange is the partners' participation in regional group integration. Market liberalisation, which is an element of integration processes, affects the effi ciency of resource allocation in economies [6] . The impact of regional economic integration on resource allocation in an economy is usually analysed by means of the following two effects: trade creation and trade diversion.
The effect of trade creation means creating new trading streams between countries, which form an integration group. This effect results from making use of differences in production costs and from the appearance of new additional impulses for trading between an integration group's members due to unlimited liberalisation of trading with the simultaneous existence of barriers to trading with countries from outside the European Union.
The effect of trade diversion consists in replacing supplies from non-member countries with supplies provided by countries that are members of an integration group and whose competitiveness has increased due to removal of trade barriers.
Gravity models constitute an instrument that is frequently applied in researching the impact on mutual trading of the membership of some countries belonging to the same integration group. Studies of the effects of establishing integration groups usually consist in introducing dummy variables for individual groups into models and estimating their signifi cance. While analysing research outcomes of various studies conducted on groups Greenaway and Milner [17] found that the majority of those studies had shown positive trading effects resulting from the implementation of regionalism processes [1] , [8] . However, as pointed out by Baier and Bergstrad [5] , recent research into the issue does not confi rm explicitly the previous results. Endoh [14] found that the Latin American Free Trade Agreement has exhibited neither trade creation nor trade diversion on trade with Japan. Similar conclusions were reached by Roberts [32] and Rojid [33] . The former examined the effects of free trade between China and the ASEAN countries, and the latter between the COMESA countries. H2: There exists a positive dependence between the level of economic development of an EU member state measured by its GDP per capita and the volume of its exports per capita.
Panel Gravity Model for Exports from European Union Member States
H3: Foreign direct investments strengthen considerably the export potential of member states. Foreign direct investments contribute rather to increases in exports than to satisfying the internal demand.
H4: There exists a negative dependence between the geographical distance between member states and their trade volume.
Estimation 
Analysis of the Direction and Strength of the Impact of the Factors that Determine the Level of Exports from European Union Member States
Interpreting the impact of explanatory variables in gravity models is a complex task. It is so since we have to deal with the simultaneous impact of two effects. The fi rst -the push effect -consists in pushing out trading streams in the case of source regions, i.e., exporters, and the second -the pull effect -is the effect of attracting trading streams in the case of target regions, i.e., importers. The statistical signifi cance of a proper structural parameter proves the occurrence of the push effect or of the pull effect. The statistical insignifi cance of a structural parameter indicates the lack of the impact of factors which, in accordance with the trade theory, determine the trade volume. The sign of the estimate obtained indicates, in turn, the direction of the impact of specifi c trade determinants.
Based on the possessed data we conducted the Hausman test [18] , which indicated the occurrence of a correlation between random errors and explanatory variables. In order to estimate the parameters of the panel gravity model we applied the HausmanTaylor estimator [19] . The calculations were made with the application of the R-Cran software. The software uses the plm package (major procedures include: plm, pht, pFtest, phtest). That means that the trade liberalisation hitherto (resulting from association agreements) had not exhausted fully the benefi ts of the integration. The formal accession of the new EU members was still accompanied by the effect of trade creation since the mutual trade exchange between the EU 15 and the EU 12 was continually increasing. As a matter of fact, the formal enlargement of the European Union did not lead to any major modifi cations of the customs burden; however, many non-tariff barriers were abolished. As evaluated by The Heritage Foundation, the formal enlargement of the European Union improved signifi cantly the conditions of cooperation between the old EU states and the new ones. That is refl ected, among other things, by the indexes of trade freedom, which provide information on the socalled liberalisation from tariffs and non-tariff barriers. The index of trade freedom published in a report by the Index of Economic Freedom is prepared on an annual basis by The Heritage Foundation in cooperation with the Wall Street Journal. The index published for a specifi c year is based on data and information concerning the previous years and, therefore, most frequently the delay encompasses a three-year period. After the enlargement of the European Union, in the case of the new member states, the trade freedom indexes grew substantially reaching the level represented by the countries which had been EU member states prior to the enlargement of the European Union. The results obtained allowed the verifi cation of the research hypothesis H1, which focuses on the positive impact of EU membership on the growth of trade exchange. It was proved that after the joining of the Community by the new member states we saw a signifi cant rise in the level of exports from the EU-12 countries to the EU-15 countries and inversely. When analysing the impact of GDP per capita, which may be identifi ed with a country's level of economic development, it must be stated that the parameters β 1 and β 2 proved statistically signifi cant. Taking into account the positive evaluation of the parameter β 1 we may formulate a conclusion that for exporting countries there holds a positive impact of GDP per capita on the level of exports per capita. Also in the case of importing countries the positive evaluation of the parameter β 2 denotes a positive impact of GDP per capita on the level of imports per capita in those countries. Countries with a higher level of economic development, apart from greater importing needs resulting from a good economic situation, also display a larger exporting potential which translates into a higher level of exports, if compared with countries with lower values of GDP per capita. The results obtained allowed us to verify the research hypothesis H2 on a positive dependence between the level of economic development of an EU member state measured by its GDP per capita and the volume of its exports per capita.
Foreign direct investment belongs to a group of trade determinants which may exert a varied infl uence on the development of trade volume between countries. On the one hand, the fl ow of capital in the form of foreign direct investment may lead to a technological modernisation of the economy that is related to the development of industry and manufacture of processed goods, which, in turn, fosters the development of trade. On the other hand, foreign direct investment may be initiated by the willingness to service the host country's market and then it functions as a substitute to trade [2] . In the case of foreign direct investment the parameter β 3 proved statistically signifi cant and the parameter β 4 proved statistically insignifi cant. The positive value of the parameter β 3 indicates a positive impact of foreign direct investment on the value of exports per capita. The research result allowed the verifi cation of the hypothesis H3 according to which foreign direct investment strengthens considerably the export potential of member states. The statistically insignifi cant parameter β 4 indicates the lack of a major impact of foreign direct investments on import volume.
The geographical distance factor is essential for the development of trade exchange. Its impact is mainly related to the costs of transportation and insurance of goods being the subject of exchange. The parameter γ, which measures the impact of geographical distances 2015, XVIII, 1 Such an analysis enables the identifi cation of the countries whose trade volumes differ considerably from theoretical values that result from the estimated model. For instance, in the case of the trade exchange volumes of Belgium and Luxembourg, both exports and imports in the countries could be higher than implied by the model (positive residuals). That proves a signifi cant role of foreign trade in both countries' economies that is proportionally greater than in the whole of the European Union. In the case of the Bulgarian and Romanian economies, the weakest ones in the European Union, we can observe a reverse situation -the occurrence of negative untypical residual values. In turn, the analysis of residuals conducted for Cyprus, Greece, and Malta, whose GDP is derived mainly from revenues from the tourist industry, indicates a disproportionally high import volume if compared with their exports.
Conclusion
In recent years the European Union has followed the path of deepening the integration by accepting new member states. The benefi ts of enlarging the integration group are felt not only by the newly accepted states but also by its old member states. In accordance with the theory, one of the most signifi cant integration effects is growth in mutual trade exchange. The actual development of trade exchange between member states is a vital argument in favour of creating regional integration groups and enlarging them.
The research was focused on fi nding out whether European Union membership impacts the level of increases in trade volumes between EU member states. The problem was analysed separately for the 15 old member states of the European Union (EU-15) and separately for the new member states (EU-12). The research conducted allowed the formulation of a conclusion that the accession was followed by a signifi cant increase in the level of exports both from the EU-12 countries to the EU-15 countries and inversely. Also, the work evaluated the impact of economic factors such as GDP per capita, foreign direct investment and the geographical distance on the development of bilateral trade exchange of European Union member states. The outcome of the research allowed the formulation of a statement that there is a positive dependence between the level of economic development of an EU member state, measured by means of its GDP per capita and its exports volume per capita. In the case of foreign direct investment, it was found that it improves the export potential of EU member states rather than satisfying the internal demand. Also, the existence of a negative dependence between the geographical distance between member states and their trade volumes was found. The conclusions formulated in the paper enable us to state that from the perspective of the developmental opportunities the European Union is an entity worth belonging to. The benefi ts are felt both by the old EU member states and by the new EU member states. The results obtained confi rm the relevance of the theories of integration and trade.
